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To all whom it may concern:

Be it known that we, WILLIAM ANDRUS
and SAMUEL JACOB WALLACE, of Keokuk,
Lee county, lowa, United States of America,
have invented a Process aund Apparatus for
Treating Feed-Water for Boilers and for other
uses, of which the following-is a specification:

This invention consists in an improved pro-
cess and apparatus for treating feed-water for
boilers, and for treating tluids for various oth-
er purposes. It is substantially as set forth
hereinafter, referring to the accompanying
drawings, in which—

Figure 1 is a vertical section of apparatus.

The apparatus is made of sheetor cast metal,
with passages, &c., water-tight in all parts ex-
cept the passages.

The water enters at A, and passes down the
passage B and across the bottom, up passage
F, and over the top, at H, into chamber 1.
These passages reach from top to bottom, and
from side to side, to give extensive surface for
heating the water lowingin a thinstream with-
in. The water, after being heated in its eir-
culation, flows over at top into chamber I, and
is distributed over this by the inclined lip X,
having perforations over it. The chamber I
is filled with sticks, brush, and coarse grass,
&c., and this delays the passage of the water
down and keeps it divided into thin streams,
running over the sticks, &c., so it may be fully
exposed and brought into direct coutact with
steam for action on it.
from this chamber at pipe K L iuto an exter-
nal settling-chamber, M, into which it falls in
open view, so as to be readily seen as to quan-
tity, regularity, and condition.- This chamber
M is separate and of capacity to allow the ap-
paratus to run continuously, though the boil-
er may only be fed at intervals. Lt has verti-
cal walls across it to varying heiglits, so the
water will overtlow from one to another for
settling, &e. Steatn from exhaust of engine
orotherwiseenters at T, and passes up throngh
the mass in chamber I, heating and boiling
the water passing down throagh it over the
brush, &c. This carries off the carbonic acid
and canses the lime and other insoluble mat-
ter to be thrown down, either in passing orin
thesettling-chamber outside. Thesteam passes
over passage I at top and down a passage out-

The water passes off

side of it, across the bottom, and up on the
other side, in contact with the walls of the
water-passages and the outside walls. This
heats the water preparatory to entering steam-
ing-chamber I, aud cools the steam, already
cooled by heatmg the water, and empomtmg
it in chamber I, to condeuse it and the vapor
carried by it. The steam then escapes at W.
The condensed water, &, is carried off’ sepa-

‘rately by pipe L/ for feeding the boiler or oth

er uses.

The quantities of steam and water entermg
at T A are regulated by inlet-faucets to suit
each other and the objects in view. By in-
creasing the proportion of water the steam
may be lowered in temperature in passing
chamber I, so it may be alinost or wholly con-
densed in the passages; or, the proportion of
water may be so small passing through cham-
ber I as to lse alnost or entirely evaporated.
A separate outler, H’, which can be closed, is
made for the water from passage F when it is
desired to treat some other flaid in chamber L
In this case a separate inlet, A’ is used for
this fluid.

Various substances, as peppermmt plants,
chemicals, &e., are introduced into chamber I
when it is deaued to separate anything from
them by distillation by steam, &e.

Salt water and other ﬂulda, &e., may be
passed through the apparatus and produce
distilled water for steam-boilers, &c., and way
be used to boil down to produce salt, &c. This
may be regulated so the salt or other body de-
sired is left in lower part of chamber I, while
other matters, not desired in hO]llthI] drain
off at K. “For this purpose the lower portiou
of chamber 1 is left nearly or entirely empty
to receive the deposit; or the flow is regulat-
ed s0 the deposit will mostly oceur after pass-
mg off. Sugar-cane and other juices are ran
tlnnun hand 1ednced to sirup in like way. - For
this purpose cloth or other filters arve intro-
duced at H, aud one or wore points below,
through which the fluid will pass while the
steam passes around. Additional steam and

water passages are provided where desired.
We claim—
1. The feed-water purifier with the separate
steam and water-passages E V, separated by
thin walls, in combination with theiuner cham-
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ber I, arranged to pass the steam and water
throu gh.each other, substantially as set forth.

2 The ‘¢combination, with ¢hamber T, of the
passage 'V with its separate outlet 1./, arranged
substantially as set forth.

3. The combination, with chamber I, of the
passages E.V and outlets L 1/ amanged sub-
stantially as set forth.

4. The combination, with chamber I, of the-
passages E V, inlets T A A’.and outlets H’
LI, substdut;mlly as set fm‘th

WILLIAM ANDRUS.
SAMUEL JACOB WALLACE.
Witnesses:
Erie J. LEEOH,
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